Abstract: Surveys are a common method in the social and behavioral sciences to collect data on attitudes, personality and social behavior. Methodological reports should provide researchers with a complete and comprehensive overview of the design, collection and statistical processing of the survey data that are to be analyzed. As an important aspect of open science practices, they should enable secondary users to assess the quality and the analytical potential of the data. In the present article, we propose guidelines for the documentation of survey data that are based on the total survey error approach. Considering these guidelines, we conclude that both scientists and data-holding institutions should become more sensitive to the quality of survey data documentation.
Introduction
Surveys are a common method in the social and behavioral sciences to collect data on attitudes, personality and social behavior. In recent years, however, the demands on the availability and documentation of survey data have increased continuously [1] . Against the backdrop of the reproducibility crisis [2] and in accordance with open science practices [3] , the scientific community, as well as most funding organizations, expect that the gathered data are archived in a data-holding institution (e.g., an institutional repository or data archive) after the completion of research projects [4] [5] [6] . This ensures that the data are available for replication and secondary analyses, and thus facilitates transparency and integrity of social research [7] . In addition to datasets, codebooks, and survey instruments, a methodological report constitutes the centerpiece of high-quality survey data documentation. As an integral part of open research practices, methodological reports provide additional information beyond the regular method section of an article. Current research, however, focuses on a narrow concept of survey data quality that involves errors that are induced by sampling, measurement and non-responses, e.g., [8] [9] [10] [11] [12] , but almost completely ignores the complementary role of data documentation quality in the context of open science practices.
Methodological reports should provide researchers with a complete and comprehensive overview of the design, collection and statistical processing of the survey data that are to be analyzed. During the process of data sharing, data depositors often ask themselves what concrete information should be included in a good methodological report. However, there are few concrete guidelines for the preparation of methodological reports in the social and behavioral sciences. For instance, the excellent recommendations of the APA Publications and Communications Board Working Group [13] , the American Association of Public Opinion Research [14] or the STROBE Statement [15] focus primarily on the publication of survey results in scientific journals or the mass media. Other guidelines, such as the Quality Reports proposed by Eurostat [16] , go beyond basic methodological requirements and can hardly be implemented by research projects with smaller budgets.
In the present article, we attempt to fill this gap by developing systematic guidelines for the documentation of survey data and propose disclosure requirements that are guided by the total survey error (TSE) approach. Our recommendations are mainly targeted at individual researchers and members of smaller research projects who are involved in the creation and curation of survey datasets and who intend to make their data available to the scientific community.
Survey Documentation and Survey Quality
Transparent documentation of survey methodology is a prerequisite for assessing the quality and the analytical potential of the data collected. The issue of survey data quality is related to possible "errors" that can occur during the entire research process [8, 9] . In recent years, the TSE approach has been established as a systematic framework to understand the various sources of error that are associated with each of these steps [8, 10, 17] . In the context of survey research, the notion of an error is not to be understood as a mistake. The ultimate aim of surveys is to estimate certain parameters of a population (e.g., means or percentages). The term survey error refers to the deviation of an estimator from the true value in a population [17] . According to Weisberg [10] , these potential errors can be divided into the three categories of respondent selection (e.g., coverage error), response accuracy (e.g., item nonresponse error), and survey administration (e.g., mode effects). Furthermore, an issue that has been widely ignored by the TSE approach is the ethics of surveys and the respect for legal provisions regarding data protection. While not a statistical issue, violation of respondents' rights might lead to severe legal issues for the archiving and dissemination of survey data.
The first category of the TSE concept refers to errors that relate to the selection of respondents. A coverage error occurs when a sampling frame does not cover all the elements of the target population. For example, when certain segments of the population are systematically excluded in a list of addresses that serves as a sampling frame, they cannot be part of the sample (e.g., hospitalized individuals). Because not all of the elements of a target population are present in a sample, natural fluctuations arise that are called random sampling errors. These fluctuations in survey estimates can be mathematically determined in probability samples, whereas in nonprobability sampling, systematic bias in estimates can occur that is unknown. Even in carefully conducted studies, not all respondents participate in the survey. Nonresponse error at the individual level, the so-called unit level, occurs if certain segments of the population systematically refuse to participate in a survey.
The second category of errors refers to the accuracy of the measured responses. Item nonresponse error arises when respondents selectively avoid answering particular questions, for example, if the questions concern sensitive issues such as sexual or illegal behavior. If the respondents' answers do not accurately reflect what should be measured with a question, this is called measurement error due to respondents, for example, if the question is misunderstood or respondents adjust their answers to socially accepted standards. Interviewer-related measurement error occurs when the characteristics or behaviors of an interviewer systematically bias the measurement.
The third category of Weisberg's concept includes errors that are associated with the administration of a survey. The selection of a particular mode of data collection can influence the obtained results (mode effects) as well as the different practices of survey organizations (house effects). After data have been collected, they are usually extensively edited. Editing refers to the correction of errors in the data, often called "cleaning", as well as the addition of other information like weighting factors. The errors that occur when handling data are called processing errors and should not be underestimated. This also applies to errors that are caused by incorrect or inadequate weighting of survey data (adjustment error).
Not all aspects of the TSE approach need to necessarily occur, and not all errors can be completely avoided. In general, one can think of the TSE as a quality continuum, and survey researchers attempt to minimize errors or keep them at an acceptable level within their budget constraints [10] . This inevitability of error makes it even more important for researchers to document the relevant technical information for the secondary users of their data. In the following paragraphs, we describe the main sections of a methodological report and recommend what technical information should be included to maximize transparency. In doing so, we build upon the components of the TSE, previous recommendations [14, [18] [19] [20] [21] , the current best practices of major survey programs (e.g., European Social Survey) and our own experience. In this context, we distinguish between basic requirements that apply to all kinds of survey modes and requirements specific to interviewer-administered surveys. The complete list with the recommended items is provided in Appendix A.
Assessing the Quality of Survey Documentation

Basic Requirements
A methodological report is based on the flow of survey research. The starting point is a description of the objectives of the survey project. In this section, potential users should be concisely informed concerning the background of the study and the research problems that the study addresses. This section is usually also the right place to provide information regarding the source of funding for the study. The remainder of the report addresses key methodological aspects of the survey. This includes the identification of the target population, the choice of a sampling frame and the exact sampling method. Simultaneously, researchers determine the mode of data collection (e.g., in person, by phone, by mail) and design the questionnaire. Before this questionnaire goes into the field, it is often pretested and revised. Next, fieldwork occurs that is either conducted by a researcher or delegated to a professional survey organization. In the final step, the data are cleaned, edited and weighted for analysis. In each of these steps, important methodological decisions are made that should be fully documented and made transparent to assess the quality of the collected data. The key questions in the preparation of such a report are summarized in Table 1 . 
Target Population and Sampling
The population that the survey is intended to represent should be clearly defined in this section. This includes the exact eligibility criteria that are typically based on age, gender, citizenship, residence or the type of housing. The explanation of the sample design should generally start with a description of the sampling frame and its completeness, e.g., lists from registration offices. The sampling unit and the method in which the sampling units were chosen from the sampling frame should be explained in detail, particularly whether a probability or nonprobability sampling method was used. With multistage sampling, the respective sampling units and selection methods should be described for each stage of the sampling. If some type of (proportionate or disproportionate) stratification is applied at a particular sampling stage, the characteristics on which the strata are built should be specified. The targeted sample size and which modes of data collection have been applied should also be specified [22] .
The constantly growing numbers of web surveys differ greatly in their target populations, sampling frames and specific sampling methods for the recruitment and selection of respondents [23] [24] [25] . In general, a distinction can be made between web surveys that use probability sampling methods to select respondents (e.g., probability-based Internet panels) and web surveys based on self-selected samples (e.g., online access panels or unrestricted web surveys advertised on social media). Nonprobability web surveys typically lack a clear definition of the population and a sampling frame. However, if (probability or nonprobability) Internet panels are used the procedures to recruit panel members and the methods to ensure the quality of the panel should be described [26] . This includes information on how many active participants the panel has, how up-to-date the profile data is, what action has been taken against panelists who give fraudulent or contradictory answers, and how often panelists participate in surveys in order to avoid "over-surveying" and "professionalization" of respondents [27] . For specific surveys, the documentation should describe how the sample has been drawn from the Internet panel.
Mode of Data Collection
Each method of data collection has its specific advantages, disadvantages and implications on sampling frames, respondent selection and measurement, which are relevant to the evaluation of the study [28] . In practice, increasingly different survey modes are combined within a study [29, 30] . These combinations may be performed sequentially or simultaneously. For example, in the contact phase, different modes can be used for the initial screening and recruitment of respondents. In the main phase, respondents can be interviewed with different modes in waves of a longitudinal survey. Within a survey, different modes can be used for varying parts of the questionnaire or particular segments of the population. If mixed-mode designs have been employed, then the phase or segments of the target populations in which they were used should be described.
Survey Instrument
The next section of the methodology report entails a description of the content of the questionnaire. For this purpose, it is advisable to group related sets of questions together to form overarching topics. This grouping may not necessarily coincide with the order of the questions in the questionnaire. The development of the questionnaire should be documented, and if special scales or indices have been adopted in their original or in a modified way, their construction and quality should be discussed. If available, the report should provide psychometric information on these special scales or indices' dimensionality, reliability and validity [31] . Special instruments, such as aptitude tests or question techniques (e.g., randomized response techniques and implicit attitude measurements), should be clearly explained so that they are understandable without knowledge of the literature. Usually, survey instruments are subjected to a pretest [32, 33] . Important methodological decisions can occur during the pretest phase, such as changes in question wording and order, the exchange of interviewers, or reducing the length of the survey. If a pretest was conducted, the following information should be documented: the fieldwork dates, mode of data collection, sampling method, number of interviews and interviewers, and outcomes, e.g., changes in the questionnaire.
Ideally, the original programming code of the questionnaires in computer-assisted interviews would be part of the public survey instrument documentation. As this is often not possible to achieve, it might be reasonable to ask survey organizations about which internal quality control procedures were applied in programming and testing these questionnaires, or in the subsequent data processing. The latter would also apply to other agents processing the data after collection, including data archives.
Fieldwork
The least standardized section of methodological reports is the documentation of the fieldwork that depends highly on the data collection method that is used. However, information on the fieldwork is crucial to assess the quality of the obtained survey data [34, 35] . The report should mention which survey organization was responsible for the data collection. Any existing subcontractors should also be listed. Regardless of the survey mode, the report should contain at least the dates of the fieldwork period, the total number of respondents over the course of the fieldwork (absolute/cumulative), and the descriptive statistics on the duration of the survey.
Response Rates
The reporting of the response rates should be based on the detailed recommendations of the American Association for Public Opinion Research [23] . Basically, the response rate is the ratio of the actual realized interviews, also called the net sample, and the adjusted gross sample. There are several variants of response rates that differ by whether partial interviews count as respondents and how to address the cases whose eligibility is unknown. The extent to which high response rates are a necessary or sufficient condition for high-quality survey data is controversial [36] . However, to determine the extent of non-response bias, the marginal distributions of the demographic characteristics of the sample should be compared with the known characteristics of the population (e.g., census information). 1 If measures to increase the response rate were taken (i.e., incentives, homepages, informational material and reminders), they should also be reported. In longitudinal surveys, panel attrition contributes to the challenge of proper survey data documentation as a special case of non-response. Thus, response rates (and, if available, additional information about possible determinants of panel attrition and countermeasures) should be reported for each separate wave of a longitudinal survey and cumulatively [37] .
In web surveys using probability-based Internet panels, non-response may occur during the recruitment stage, the profiling stage, and the specific study stage. Callegaro and DiSogra [38] have developed specific response metrics for each of these stages that should be reported (see also [23] ). As already mentioned, nonprobability web surveys lack a proper sampling frame. Thus, the problem of non-response is difficult to grasp in these surveys. Although the so-called participation rate of nonprobability Internet panels cannot be used to interpret non-response bias it can still be used to evaluate the panel's efficiency and should therefore be included in the survey documentation [23] .
Data Processing
A set of problems that is frequently underestimated are the errors that occur after the actual survey is out of the field and the data are prepared for analysis or publication [28] . Data preparation includes entering data, as concerns non-computer-assisted surveys, and the cleaning and editing of data (e.g., assigning variable labels, value labels and missing values). There are hardly any binding standards for preparing survey data, but a methodological report should address how the data were cleaned and edited and which quality assurance measures have been performed [18, 39] . Furthermore, if problems or inconsistencies should arise during data preparation (e.g., implausible values or errors in routing), this should be reported, as should how they were corrected, for example, when respondents are removed from the dataset because of implausible values.
During the process of data preparation, weighting variables are also prepared by the survey organization or the survey research team itself. There are mainly two types of weights [40] . Sample or design weights correct for differential selection probabilities in sampling, for example, due to different household sizes or a deliberate over-or underrepresentation of particular subgroups.
1
Depending on the source and usage of weights, this step might alternatively be included in the data processing section of the report (see below).
Adjustment weights or post-stratification weights correct for differential response rates in socio-demographic subgroups by an adjustment to a known population distribution. A classic example is the selective participation of women in polls that results in an unrepresentative distribution of women in the sample. The methodology report should describe which weighting variable is appropriate for which type of analysis and how the weights were constructed. In case of adjustment weights, the report should describe the characteristics that are used to construct the weights, the origins of the weighting targets and the weighting method (e.g., iterative proportional fitting). It is also advisable to include the descriptive statistics for each weight and a comparison of the weighted and unweighted results with respect to the weighting criteria.
Data Protection
Survey research is mainly based on the voluntary participation of individuals that is gained through informed consent. This basis is different in official statistics such as in censuses where participation is obligatory (for an introduction, see Wirth [41] ). This means that individuals should have received sufficient information on the voluntary nature and the aims and possible risks of participation in the research project. Individuals should also be capable of making this consensual decision before participation [42] . How the informed consent was obtained from the respondents by the researchers or a fieldwork company should be an essential part of the survey documentation. Ideally, a copy of the consent form (or the text used to gain informed consent) should be presented. The procuring of consent should also be described, e.g., if it was only given orally, or in written form.
Furthermore, the researcher should describe how the individual-level data was processed and if the data were altered in any way to protect individuals' privacy (e.g., anonymization procedures, see [17] . Documentation of privacy protection is even more important when sensitive issues such as sexual behavior or delinquent activities [43] or vulnerable individuals such as children or patients [44] are surveyed.
Requirements for Interviewer-Administered Surveys
For in-person and telephone surveys, interviewers have many important tasks (such as identifying sample members, motivating them to participate, and administering complex questionnaires) that can have lasting effects on the quality of the survey data that are collected [45] . For interviewer-administered surveys, researchers should make sure to include the number of active interviewers, the number of contact attempts, and the contact times (weekday and time).
Interviewer effects are generally understood as systematic differences between the obtained results that arise from the characteristics or behavior of the interviewer [46] . Therefore, special attention should be paid in the methodological report to the documentation of the training, management and supervision of the interviewers. This documentation includes the contents of the training, the experience and the socio-demographic characteristics of the employed interviewers. In addition, the number of realized interviews per interviewer provides important information on cluster effects. Furthermore, a reputable survey organization takes a series of measures to ensure the quality of the interviews and detect fraudulent interviewer behavior. The tests that are conducted by professional organizations vary and include the monitoring of the interviewers over the fieldwork period and ex-post controls of interviews. These quality assurance measures and their results should be part of the report. For example, it should be documented how many follow-up contacts with respondents were conducted and whether any suspicious interviews were excluded due to interviewer fraud or cases of complete fabrication.
Summary
Methodological reports allow secondary data users to assess the analytical potential and the quality of a dataset for their own research. In this article, we proposed basic requirements for the documentation of survey data that is implied by the TSE approach. We contributed to the ongoing discussion of open science practices by introducing survey documentation as an important aspect of survey data quality and provided clear guidelines on what methodological information should be disclosed.
Our recommendations have many practical implications for survey researchers in the social and behavioral sciences as well as data-holding institutions. Researchers should recognize survey documentation as an essential part of the quality of survey data. We consistently experienced that parts of the reports were adapted almost identically from the field reports of survey organizations. This suggests that much of the disclosure items we have proposed are, in principle, available from survey organizations. However, researchers must become more sensitive to this information and accustomed to requesting it on a regular basis. To ensure survey documentation quality, data-holding institutions must also urge data depositors to report methodological information in a more structured way. Checklists of desirable disclosure items and a clearer demand by the repositories for this information may feed back into projects' documentation work.
Although we believe that all our proposed disclosure items should find their way into a basic methodological report, we are aware of the notion that the reasons for including these items might vary between a methodological and a user-oriented point of view. However, exploring these different reasons would go beyond the scope of this article. Similarly, we do not provide any recommendations regarding the question of whether the ingredients of a methodological report can be ranked according to general degrees of priority, as this would make some parts mandatory, while others optional. This question might be something researchers, field organizations and data-holding institutions need to negotiate in the future, alongside with several other empirical questions (e.g., the appropriate amount of information in a methodological report, who produces what in a report, etc.).
Finally, weak documentation does not necessarily mean that the quality of available survey data is poor, but rather that their quality is difficult to assess. Thus, it is an open question as to whether poorly elaborated survey reports actually indicate shortcomings in data quality in a way that is useful for researchers who conduct a secondary analysis. Future research should therefore aim at empirically testing whether or not researchers adhere to the basic requirements for the documentation of survey data. For example, a sample of survey reports that were provided by major data archives would provide additional insights into the current state of survey data documentation. Nevertheless, we see our guidelines as a starting point to improve the actual practice of survey documentation. We believe that it is most important to base good research on good data, and good data is distinguished by meaningful methodological documentation that adheres to designated standards. 
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Appendix A Table A1 . Proposed methodology report checklist.
Report Section Disclosure Items
Objective and Design Explain the background of the survey, and state the specific research goals.
Provide information on the funding of the study.
Target Population and Sampling
Define the target population and eligibility criteria.
Describe the sampling frame and how sampling units were selected at each sampling stage (type of probability or nonprobability sampling) including the oversampling of segments of the target population.
If the sample involves clustering and/or stratification, describe the clusters and the stratification criteria.
In the case of (probability or nonprobability) Internet panels, describe how the panel members were recruited and what measures are taken to ensure panel quality.
Mode of Data Collection
Describe the data collection mode (self-administered compared with interviewer-administered and computer-assisted compared with not computer-assisted).
If the survey employs a mixed-mode design, indicate which mode was used at which phase or for which part of the respondents.
Survey Instrument
Describe the general topics of the questionnaire.
If derived variables are constructed (scales, indices), explain their construction.
If available, give psychometric information on the dimensionality, reliability and validity of scales and indices.
If special instruments are used, include a self-contained description.
If a pretest is conducted, report the fieldwork dates, mode of data collection, sampling method, interview duration, number of interviews and interviewers, and outcomes, e.g., changes in the final questionnaire.
Fieldwork
Provide information on the field dates, number of interviews, and interview duration.
If the survey was interviewer-administered, provide additional information on the number, experience, and characteristics of the interviewers.
Provide information on contact attempts and times (time and day).
Describe the content of interviewer training.
If applicable, describe interviewer monitoring and the measures of ex-post checks of interviews.
Response Rate
Report the appropriate contact rates, cooperation rates, response rates and refusal rates. Report the recruitment rate, the profile rate, the completion rate, and the cumulative response rate for probability-based Internet panels. Report the participation rate for nonprobability Internet panels. In the case of longitudinal surveys document the initial response rate, the wave-specific response rate, and panel attrition.
If possible, compare the sample characteristics with the known characteristics of the population.
Data Processing
Describe how the data were edited and cleaned up. Describe any problems and corrections that have been undertaken.
Report how open answers were coded, and document category schemes and inter-coder reliability.
Describe the creation of weights, and provide descriptive statistics on any weighting variable.
Data Protection and Ethical Issues
Describe the proceedings of obtaining informed consent from the research subjects by the researchers or a fieldwork company and the way that personal information and data were handled in the project or by a fieldwork company.
